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Fig. S1. Principal components analysis of whole-genome variation among Pacific, Arctic, and Atlantic cods. Table S1 . ABBA-BABA D test for the whole genome of six gadid species with Arctic cod as the root. Table S2 . ABBA-BABA D test for the whole genome of six gadid species with Polar cod as the root. Table S3 . ABBA-BABA D test for individual linkage groups of six gadid species with Arctic cod as the root. Table S4 . D FOIL statistics of admixture and introgression. Table S5 . Summary statistics of sequencing coverage. Table S6 . Number of parsimony informative sites, number of blocks of 5000 parsimonyinformative characters, and number of mdl generated "recombinational genes" used in the SNaQ (32) analysis of different linkage groups. Linkage group LG14, which is not known to harbor structural variation, shows similar effects as linkage group LG01 which has inversions. and LG05 (D), examples of introgression among various taxa showing both root m i s m a t c h a n d a n c estor to desc ndant ghost effects.
Best phylogenetic networks and bootstrap support for linkage groups LG02 (A), LG14 (B), LG04 (C), e
. Phylogenetic networks, root mismatch, and ghost effects. Arctic. Except for Polar cod these individuals were sequenced at high coverage. The Atlantic cod individuals from Sable Bank (Sab) of Nova Scotia, Trinity Bay (Tri) off Newfoundland, Iceland (Ice), and North Sea (Nse) were combined to represent Atlantic cod in the ABBA-BABA tests and treated individually in the phylonetwork analysis.
. Sampling localities of Pacific, Arctic, and Atlantic gadids on a world map centered on the SI Tables   Table S1 D test for the whole genome of six gadid species with Arctic cod as the root. D is the ABBA-BABA four-taxon test statistic, JK D is the jackknife estimate of D, V.JK D is the variance of the JK D, Z is Z score, P BY is the probability of the Z score adjusted to account for multiple testing using the method of (5 ), nABBA and nBABA are the numbers of ABBA and BABA patterns respectively, Bl is the number of 5 Mb blocks, H * are the names of the four populations in the specific tree with H 4 as the outgroup (((H 1 , H 2 ), H 3 ), H 4 ). The taxa are Atlantic cod, Walleye Pollock, Greenland cod, Pacific cod, Polar cod, and Arctic cod as outgroup. Based on high coverage data (with lower coverage for Polar cod) using the ANGSD multi population ABBA-BABA test (−doAbbababa2 1). . ABBA-BABA Table S2 D test for the whole genome of six gadid species with Polar cod as the root. D is the ABBA-BABA four-taxon test statistic, JK D is the jackknife estimate of D, V.JK D is the variance of the JK D, Z is Z score, P BY is the probability of the Z score adjusted to account for multiple testing using the method of (5 ), nABBA and nBABA are the number of ABBA and BABA patterns respectively, Bl is the number of 5 Mb blocks, H * are the names of the four populations in the specific tree with H 4 as the outgroup (((H 1 , H 2 ), H 3 ), H 4 ). The taxa are Atlantic cod, Walleye Pollock, Greenland cod, Pacific cod, Arctic cod, and Polar cod as the outgroup in accordance with the mtDNA tree (Fig. 2) . Based on high coverage data using the ANGSD multi population ABBA-BABA test (−doAbbababa2 1). D is the standardized difference D = nABBA − nBABA. A negative value of D means that H 1 is closer to H 3 than H 2 is. A positive value of D means that H 2 is closer to H 3 than H 1 is. Based on transversions with transitions removed.
All linkage groups combined Table S4 FOIL statistics of admixture and introgression. Based on method and software from (5 ). All tests of D statistics were statistically significant determined by a χ 2 goodness of fit test. However, the comparisons did not show the diagnostic patterns with at least one non-significant D that are necessary for detecting the direction of introgression (5 ). Also given in the lower panel are checks of concordance and discordance, that divergence is correctly ordered, and that terminal substitutions are higher among inner than outer taxa. Taxon 
